Pharmacological doses of insulin equalize insulin receptor phosphotyrosine content but not tyrosine kinase activity in plasmalemmal and endosomal membranes.
Following insulin administration to intact rats, the insulin receptor kinase activity of subsequently isolated cell fractions was significantly augmented. Of interest was the observation that the endosomal insulin receptor tyrosine kinase displayed four- to six-fold greater autophosphorylation activity than that of plasma membrane. Surprisingly, the endosomal insulin receptor tyrosine kinase displayed a decrease in beta-subunit phosphotyrosine content compared with that seen in the plasma membrane. These observations prompted the suggestion that insulin receptor tyrosine kinase phosphotyrosine dephosphorylation mediated by an endosome-specific phosphotyrosine phosphatase(s) yields activation of the endosomal insulin receptor tyrosine kinase. In a previous study we examined the effect of subsaturating doses of injected insulin. In this work we evaluated insulin receptor tyrosine kinase activity and phosphotyrosine content in plasma membrane and endosomes after a receptor-saturating pharmacological dose of insulin (150 micrograms/100 g body weight). At this dose the phosphotyrosine content per receptor was reduced compared with that seen earlier at insulin doses of 1.5 and 15 micrograms/100 g body weight. Endosomal insulin receptor tyrosine kinase was greater than that seen at the lower nonsaturating insulin doses. Furthermore, endosomal insulin receptor tyrosine kinase activity exceeded that of the plasma membrane, despite retaining about the same phosphotyrosine content per receptor. These data are consistent with the view that insulin receptor tyrosine kinase activity may be regulated by a particular pattern of phosphotyrosine content on the beta-subunit wherein both activating and inhibitory phosphotyrosine residues play a role.